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This second series consists of fifty infants under the age of one year, suffering with an illness characterized by otitis media (sometimes with mastoiditis), and varying degrees of diarrhoea and vomiting. More than half of these children were judged to be suffering from the so-called latent mastoiditis, i.e. they all suffered from otitis media but there were no external signs of involvement of the mastoid process. Four cases, presenting the classical clinical picture of mastoiditis, were also included. The question of diagnosis and treatment is one of great difficulty and importance and briefly resolves itself into two major problems (a) to decide if infection has spread to the mastoid process, and (b) to decide if operation is advisable, and if so, the best time for this treatment.
In an endeavour to find some reliable indication of prognosis, of whether the mastoid antrum was involved or not, and of the optimum time for operation, a series of Schilling counts was performed on each case. There is a great mass of literature on the subject of these counts and their application to all sorts of conditions. For the present purpose it is sufficient to state that the Schilling count is a modification of Arneth's original method of classifying the polymorphonuclear cells into young and old. In the present work additions to the Schilling count elaborated by Crocker and Valentine in 1934 have also been employed.
Schilling in 1911 divided the polymorphonuclear cells into four groups, i.e. segmenters, stabs, juveniles and myelocytes, the segmented cells being regarded as old cells and the others as young forms. The division of the cells into these four groups gives a qualitative analysis of the neutrophilic cells available to combat the infection. The normal adult picture shows no myelocytes, no juveniles, four stabs and sixty-four segmenters, a total of sixty-eight neutrophils in each one-hundred white cells; an increase in the number of young forms, i.e. myelocytes, juveniles and stabs with a decrease in the number of segmenters constitutes the well-known 'left shift,' the degree of 'shift' indicating the severity of the stimulation undergone by the bone marrow. Conversely an increase in the number of segmenters with a fall in the number of young forms indicates a return to normality. If the type of left shift consists only of stabs, it is termed degenerative ; if of stabs, juveniles and a few (four) myelocytes regenerative, if more than five myelocytes appear leukaemoid, and the type of left shift is a measure of the intensity of the intoxication. The Schilling Index is the ratio of combined shift cells to segmenters, i.e. in the normal adult 4: 64 or 1/ 16 or -06. The multiple index (Crocker and Valentine) is the Schilling index multiplied quite arbitrarily by sixteen, giving a normal of one, a simpler number to work with.
The total white count and the ordinary differential count afford information regarding the quantitative strength of the white cells, i.e. the total white count is an estimation of the total number of white cells available in the circulation, and the ordinary differential count gives the percentage of neutrophils in the total white count. In other words these two counts indicate the reproductive power of the bone marrow for producing neutrophilic cells to combat the infection. On the other hand the Schilling count is an estimation of the qualitative strength of the cells in the circulation, i.e. the marrow' threshold,' a mechanism whereby the maturity of the cells passing into the blood stream is controlled. The marrow threshold is depressed when a large number of immature cells are allowed to escape into the blood stream, producing a shift to the left.
The actual method employed in performing the counts was as follows Heel blood was invariably used because a more satisfactory flow of blood without having to resort to rubbing or pressure may be obtained from this area, and the cases under investigation were cases of otitis media, frequently with discharge, rendering the use of the lobe of the ear inadvisable. The blood was taken off in glass pipettes and immediately conveyed to glass tubes containing the requisite amounts of diluting fluids. Total red counts were not made except in a few cases. The films were spread on ordinary microscopic slides employing a spreader. The spreader consisted of a microscopic slide, two adjacent corners of which had been cut off, giving an edge somewhat narrower than the width of an ordinary slide. Films thus prepared were narrower than the slide bearing them, and the two edges were available for inspection. One series of films was stained with Leishman's stain and another with Wright's stain, but the same stain was employed throughout any one case. (1934 and 1935) found that the total white count varied from 5000 to 24,000, the majority being between 8,000 and 16,500. A high proportion of lymphocytes is characteristic and certain authors describe a slight left shift. Others, notably Ockel (1924) It will be seen that feeding appears to exert no systematic effect on these estimations. In 1900 Japha conducted experiments on fourteen healthy infants, i.e. infants who had recovered from a variety of illnesses, and came to the conclusion that ' in the infant digestive leucocytosis cannot be regarded as a phenomenon occurring with any regularity.' A similar finding was recorded among sick children. Mitchell in 1915 came to the conclusion that bottle-fed babies do not constantly show digestive leucocytosis. Sabin et al. (1925) Weiss (1931) found that ' staff' counts were useless as a diagnostic aid or as an indication for operation, because cases of acute otitis media often showed higher 'staff' counts than cases of mastoiditis, but when used in a series they are of' inestimable importance in prognosis. ' Boies (1931) reported similar findings. Alden and Demotte (1931) PROGRESS. A few days later child was gaining weight with temperature still normal. The left tympanic membrane was red and bulging and there was profuse discharge. The right tympanic membrane was red. On 20.11.36 weight-loss began and on 24.11.36 temperature rose to 99-8^F., the child looked ill and toxic, and passed loose stools. The left tympanic membrane was reddened posteriorly with slight bulging. Myringotomy was performed but no pus obtained. On 29.11.36 there was slight discharge from the left ear and pyrexia was still present. On 30.11.36 left myringotomy was repeated and a small quantity of thick pus obtained. On 3.12.36 temperature was 100-8c F. and the left ear was discharging and meanwhile weight had been unsatisfactory. By 11.12.36 general condition was much better, the tympanic membranes were just slightly pink and there was no discharge. The child's condition then gradually improved until it was discharged from hospital on 1.1.37. A. C., male, aged 9 weeks, was admitted on 5.11.36, and died on 1.12.36. HISTORY. There had been right otorrhoea for one week and left otorrhoea for one day before admission. Stools had been loose and offensive for one week, gain in weight unsatisfactory and feeds not taken well.
CONDIrION ON EXAMINATION. He was a small, thin baby, not dehydrated, with normal tension of the anterior fontanelle. There was purulent discharge from both ears. Other examination was negative and temperature not elevated.
PRoGREss. For the next fortnight slow gain in weight occurred and both ears continued to discharge profusely. On 19.11.36 there was a rise of temperature to 99.9Z F. accompanied by marked loss of weight, the discharge from the ears having ceased. Bilateral myringotomy was performed and thick pus liberated from the left ear. Five days later discharge had again ceased and weight was stationary. Bilateral myringotomy was performed and again pus was obtained from the left ear. There was mild pyrexia-99-2 -99^F. On After admission the total white count was raised with poor neutrophilic response and the multiple index was raised. All three had fallen at the second estimation and the infant had gained in weight slightly. At the third estimation the multiple index had risen considerably while the total white count had fallen, thus giving an earlier and more accurate prognosis. After the myringotomies when the ears were discharging again, the multiple index fell somewhat. POST-MORTEM. The right mastoid antrum was well drained at operation, but on the left side the bone was unhealthy and the antrum contained pus. The large intestine was distended and slightly injected, the kidneys were pale and toxic and the right lung showed some basal congestion. Other examination was negative. The total white count was not raised at first but had actually risen at the end. The child was nevertheless discharged and there were no untoward developments. The multiple index here was an accurate guide to the clinical state and the curve illustrates the comparatively mild disturbance which occurs in cases of classical mastoiditis which is in accord with the clinical state of this infant.
HISTORY. For one week there had been a tender swelling behind the right ear which the infant would not allow its mother to touch. These tables show that in group A (mild cases) the average total white count remains about the level of a high normal with a not unduly raised multiple index which falls. In the other groups the average total white counts are elevated but not in such a way as to be of diagnostic help. In group B (toxic cases of proved mastoiditis) the average multiple index is about four times as high as in the mild cases and shows a sustained elevation, while in group C (toxic cases of otitis media only) the average multiple index is about twice as high as in mild cases and shows gradual improvement. The cases which became toxic while in hospital show a high average multiple index at the height of the toxicity, those with otitis media only being slightly lower than those with mastoiditis. The cases of classical mastoiditis (group F) show an average multiple index about half that in the mild cases with gradual improvement. While a close scrutiny of the tables from which the average figures given were calculated would reveal exceptions to these averages, it is suggested that the height of the multiple' index may be of some diagnostic significance, taken, as it always must be, in conjunction with the clinical findings and the clinical condition of the child. 
